Alterations of the nitric oxide pathway in cerebral arteries from spontaneously hypertensive rats.
Hypertension-associated alterations of the nitric oxide (NO) pathway were analyzed in middle cerebral arteries (MCA) from normotensive (WKY) and hypertensive (SHR) rats. The vasoconstrictor response to prostaglandin F2alpha (PGF(2 alpha), 30 and 100 microM) was smaller in MCA from SHR than from WKY. Endothelium-dependent relaxations to bradykinin (1 nM-10 microM) or acetylcholine (10 microM) were similar in MCA from both strains, whereas the endothelium-independent response to sodium nitroprusside (1 nM-0.1 mM) was smaller in MCA from SHR. L-arginine (L-Arg, 10 microM) similarly inhibited the vasoconstrictor responses in both strains; however, the inhibitory effect of 100 microM of L-Arg was greater in MCA from SHR. N(omega)-nitro-L-arginine methyl ester (L-NAME, 100 microM), but not aminoguanidine (100 microM) or 7-nitroindazole (10 microM), increased basal tone, potentiated the PGF(2 alpha)-induced vasoconstrictor responses and reduced the bradykinin-elicited relaxation in a similar way in MCA from WKY and SHR. N(omega)-nitro-L-arginine methyl ester also antagonized the inhibitory effect of 10 microM of L-Arg. Incubation for 5 h with lipopolysaccharide (10 microg/ml) similarly reduced the response to PGF(2 alpha) in MCA from WKY and SHR; this reduction was antagonized by dexamethasone (1 microM). Cerebral arteries expressed endothelial (eNOS) and neuronal (nNOS) NO synthase similarly in both strains, but inducible NOS (iNOS) expression was more evident in SHR. Lipopolysaccharide increased iNOS expression in both strains to a similar level. The basal constitutive NOS (cNOS) and iNOS activities were similar in arteries from WKY and SHR. Lipopolysaccharide increased iNOS activity only in arteries from SHR. These results indicate that hypertension did not impair endothelial NO production by NOS activation but induced an up-regulation of basal iNOS expression.